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Change Control Logs ensure that changes to this unit are performed in a methodical, controlled, 

coordinated, and transparent manner.  Each unit addendum will have its own change control log with a 

modification history table.  The ñModification Numberò represents Ecologyôs method for tracking the 

different versions of the permit.  This log will serve as an up to date record of modifications and version 

history of the unit. 
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 Introduction and Operating Unit Group Description 1 

This addendum provides a description of storage and transfer operations in effect at the Waste 2 

Encapsulation and Storage Facility (WESF) Operating Unit Group. 3 

WESF is located in the western portion of the 200 East Area of the Hanford Facility and consists of the 4 

main 225-B Building, which adjoins B Plant on the west end, as well as numerous support buildings and 5 

systems.  The 225-B Building is ~47.5 by 28 by 11.7 m (156 by 91 by 38.5 ft) and is constructed of steel 6 

reinforced concrete partitioned into seven hot cells (A through G), the hot cell service area, operating 7 

areas, building service areas, Truckport, and the pool cell area consisting of Pool Cells 1 through 12.  8 

Figures C-1 and C-2 show the WESF 225-B Building floor layout; Figures C-3 and C-4 show sectional 9 

views. 10 

The two-story building (225-B) houses four WESF Dangerous Waste Management Units (DWMUs); one 11 

closing unit and three operating units as indicated below (Figure C-1): 12 

¶ Hot Cells A through F (Closing). 13 

¶ Hot Cell G (Operating). 14 

¶ Pool Cells (Operating). 15 

¶ Truckport (Operating). 16 

(Note: Because the Hot Cells A through F DWMU is considered a closing unit, further information 17 

regarding this DWMU is not provided in this addendum.  Refer to Part V, ñUnit-Specific Conditions for 18 

Units Undergoing Closure,ò of WA7890008967, Hanford Facility Resource Conservation and Recovery 19 

Act Permit [hereinafter referred to as the Hanford Facility RCRA Permit] for further details on the WESF 20 

Hot Cells A through F, CUG-6.) 21 

WESF operations provide for continued safe storage, maintenance, and transfer operations of 1,936 22 

capsules containing cesium chloride and strontium fluoride salts (i.e., mixed waste).  The WESF capsules 23 

meet the definition of ñcontainerò as defined in WAC 173-303-040, Dangerous Waste Regulations, 24 

Definitions.  However, due to the unique characteristics of the capsules and radioactive component of the 25 

mixed waste, WESF storage operations differ from the standard container management requirements of 26 

WAC 173-303-630, Use and management of containers.  Therefore, WESF is considered a miscellaneous 27 

unit.  For further discussion on the analysis of miscellaneous unit regulatory requirements pursuant to 28 

WAC 173-303-680, Miscellaneous units, refer to Section C.3.  29 

WESF has been designed and constructed to isolate and maintain confinement of the encapsulated mixed 30 

waste during either normal storage conditions or in the event of a natural phenomenon or manmade 31 

accident over the design life of the facility.  Design information and seismic risk consideration for the 32 

225-B Building were analyzed in RHO-R-22, Earthquake Analysis of the Waste Encapsulation Facility 33 

Hanford Atomic Energy Reservation.  WESF storage, maintenance, and transfer operations are designed 34 

to protect human health and the environment from the encapsulated mixed waste. 35 
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Figure C-1  Waste Encapsulation Storage Facility 225-B Building First Floor Plan  1 

 2 

Figure C-2  Waste Encapsulation Storage Facility 225-B Building Second Floor Plan 3 
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Figure C-3  Waste Encapsulation Storage Facility 1 

225-B Building East/West Sectional View 2 

 3 

Figure C-4  Waste Encapsulation Storage Facility 4 

225-B Building North/South Sectional View 5 
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 Dangerous Waste Management Unit Descriptions 1 

WESF consists of three operating DWMUs (Figure C-1) that remain operational for continued 2 

maintenance and storage of the cesium and strontium capsules, and to facilitate capsule loading and 3 

transfer.  The capsules are stored underwater in the pool cells, which provides radioactive shielding and 4 

helps remove heat generated by the capsules.  Hot Cell G provides a dry storage location for suspect or 5 

failed capsules.  Hot Cell G will also be used to load and seal the capsules into overpack containment.  6 

The capsules will then be transported to the Truckport for placement in the Cask Storage System (CSS). 7 

 Hot Cell G Dangerous Waste Management Unit 8 

Hot Cell G is constructed of high-density concrete with inner dimensions of ~4.9 by 2 by 4.11 m 9 

(16 by 8 by 13.5 ft), with ~89 cm (35 in.) thick walls.  The floor of the hot cell consists of an ~3 cm 10 

(1 in.) steel plate across the top of the hot pipe trench, topped with 17.1 cm (6.75 in.) of high-density 11 

concrete.  The floors and walls are painted with white radiation- and corrosion-resistant paint.  12 

Service piping is embedded in the concrete walls of Hot Cell G.  Service piping includes utility services 13 

(e.g., air, water, and electricity) that support process equipment operation.  A shielded personnel entry 14 

door located on the south wall of Hot Cell G allows personnel access into the hot cell from the Hot Cell G 15 

Airlock.  The door is ~2.3 by 1.2 by 0.9 m (7.4 by 4 by 3 ft), consisting of a steel plate frame filled solid 16 

with magnetite concrete.  The door weighs ~10,251 kg (22,600 lb) and is automatically operated by a 17 

hydraulic-pneumatic system. 18 

Hot Cell G is equipped with the two pass-throughs with shielding doors for passage of small equipment 19 

and solid waste.  One is located in the east wall of the hot cell leading to Hot Cell F, while the other 20 

transfer drawer is located in the south wall of the hot cell and is accessible from the service gallery 21 

(Hot Cell G Airlock).  The pass-throughs are ~36 by 46 cm (14 by 18 in.).  As part of the initial closure 22 

activities for Hot Cells A through F DWMU (described in the ñWaste Encapsulation and Storage Facility 23 

Hot Cells A Through F Dangerous Waste Management Unit Closure Planò located in Part V of the 24 

Hanford Facility RCRA Permit), the pass-through leading to Hot Cell F was sealed to prevent grout and 25 

any potential contamination from flowing into Hot Cell G. 26 

Two oil-filled lead glass windows are located on the north wall of Hot Cell G (Figure C-5) that provide 27 

for shielding and direct viewing into the hot cell from the operating gallery.  These viewing windows are 28 

composed of ~25 cm (10 in.) of 3.3 g/cm3 lead glass (hot cell side) and 39.6 cm (15.6 in.) of 6.2 g/cm3 29 

lead glass (operating gallery side).  The oil barrier separating the glass sections allows light to pass 30 

through the windows for viewing purposes.  The soft lead glass is protected by cerium stabilized, 31 

nonbrowning tempered glass on the hot cell side and tempered glass on the operating gallery side. 32 

Hot Cell G has wall ports for four manipulators on the north wall of the cell leading to the operating 33 

gallery (two at each Hot Cell G viewing window; Figure C-5).  The manipulators can be installed or 34 

removed from the cell through ~25 cm (10 in.) diameter ports in the wall.  All  four manipulators are 35 

active and remain functional to support Hot Cell G operations. 36 
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 1 

The manipulators are equipped with a flexible booting that fits over the slave tong body and wrist.  This 2 

booting protects the slave end from gross contamination and the corrosive cell atmosphere, while 3 

providing an air barrier between the hot cell and the operating gallery.  Manipulators were originally 4 

installed in the hot cells to support encapsulation and maintenance operations, allowing process personnel 5 

to work remotely in the hot cell while operating the equipment from the operating gallery, therefore 6 

protecting the workers from high levels of radiation and contamination. 7 

Hot Cell G contains a 2-ton capacity hoist controlled from the operating gallery.  There is also an ~0.6 by 8 

0.9 by 1.2 m (2 by 3 by 4 ft) high inspection table located in Hot Cell G near the northern cell wall near 9 

the west viewing window.  Once capsule transfer operations begin, the inspection table will be removed 10 

to support the installation of loading and sealing equipment, which is explained in Section C.1.1.1.1.  11 

A chute through the northwestern corner of the Hot Cell G floor leading into Pool Cell 12 provides the 12 

capability to transfer capsules between the two areas via a manually operated transfer cart and trolley 13 

system.  The capsule transfer chute that houses the transfer cart is ~14 cm (5.5 in.) in diameter and 14 

penetrates through the floor at an angle, extending several inches above the cell floor.  The portion of the 15 

capsule transfer chute that is above the cell floor has been cut in half to serve as a cradle for the transfer 16 

cart and capsule. 17 

Located on the floor next to the northern cell wall between the hot cell viewing windows, G-7 shielded 18 

storage can be used for up to nine failed capsules.  The shielded storage lid is operated pneumatically and 19 

contains a locking mechanism to prevent inadvertent opening of the lid.  The shielded storage device is 20 

~81 by 110 cm (32 by 42 in.) and weighs ~5,440 kg (12,000 lb).  In preparation for capsule transfer 21 

operations, the G-7 shielded storage will be removed to support the installation of loading and sealing 22 

Figure C-5  Hot Cell G Windows and Manipulators (June 2001) 
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equipment, explained in Section C.1.1.1.1.  A new shielded storage unit, G-7A, will be installed in 1 

preparation for transfer activities.  The base plate of this unit will be bolted to the floor of Hot Cell G and 2 

contain a lid ~91 by 25 by 43 cm (36 by 9.8 by 17 in.) and weighing 1,449 kg (3,192 lb).  3 

An ~30 by 41 by 13 cm (12 by 16 by 5 in.) open-topped, stainless steel lined sump is recessed in the floor 4 

of Hot Cell G next to the east wall.  A diaphragm pump was installed in fall 1998 to transfer any liquids 5 

collected in the sump to the radioactive low-level waste tank (Tank-100).  However, as part of the initial 6 

closure activities for the Hot Cells A through F DWMU (described in the ñWaste Encapsulation and 7 

Storage Facility Hot Cells A Through F Dangerous Waste Management Unit Closure Planò located in 8 

Part V of the Hanford Facility RCRA Permit), all hot cells (including Hot Cell G) were isolated from this 9 

tank. 10 

 Supporting Systems and Equipment 11 

K3N Ventilation System 12 

The ventilation system at WESF is designed to produce pressure boundaries that prevent migration from 13 

areas with high potential for contamination with radioactive particulates to areas with less potential for 14 

contamination to the atmosphere.  Areas with high potential for contamination are maintained at a 15 

negative pressure with respect to uncontaminated areas; therefore, air flows from areas of lower potential 16 

contamination to areas of higher potential contamination.  There are four separate supply systems and 17 

three separate exhaust systems that service the confinement areas at WESF.  Hot Cell G is ventilated by 18 

the K3N exhaust ventilation system (Figure C-6), which also ventilates the canyon as well as Tank-100. 19 

The K3N exhaust fan draws air from the canyon and Hot Cell G, passing it through the K3N 20 

high-efficiency particulate air (HEPA) filters before it exits through the monitored 296-B-10 stack.  21 

The K3N system consists of a filter housing with two redundant exhaust fans.  The filter housing includes 22 

two HEPA sections in series with each HEPA section consisting of six individual HEPA filters.23 
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Figure C-6  K3N Process Flow Diagram 2 
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Loading and Sealing Equipment 1 

The loading and sealing equipment within Hot Cell G supports capsule transfer operations 2 

(Section C2.2.2.2).  This equipment has three parts: upender, recovery transfer assembly, and recovery 3 

shield assembly. 4 

The upender is a steel support structure with a loading tray and two swing arms.  One arm contains the 5 

cover housing assembly and primary equipment for fastening the cover.  The other arm has backup 6 

equipment.  The loading tray pivots from vertical to horizontal to assist in loading operations.  With the 7 

swing arms extended vertically and the loading tray in a horizontal position, this equipment is a total of 8 

226 cm (89.1 in.) in height by 139 cm (54.9 in.) wide by 108 cm (42.4 in.) deep. 9 

If access to Hot Cell G is required during an off-normal event, the recovery transfer assembly would 10 

move capsules into the recovery shield assembly, which is a two-piece lead and steel cover that closes 11 

together for radiation shielding.  12 

 Pool Cells Dangerous Waste Management Unit 13 

The pool cell area, located on the west end of the 225-B Building, is ~11.4 m by 22 by 4.0 m (37.5 by 72 14 

by 13 ft; Figure C-1), and has 12 pool cells that support underwater storage of the cesium and strontium 15 

capsules.  The Pool Cells DWMU includes Pool Cells 1 through 8 and 12.  Capsules can be stored in 16 

Pool Cells 1, 3 through 7, and 12 in single layer storage racks.  Capsules can also be stored in smaller 17 

transport racks in Pool Cell 12.  Pool Cells 2 and 8 are used only for radioactive shielding, and have no 18 

capability to store capsules.  Pool Cells 9 and 10 were designed to be used for non-dangerous waste water 19 

collection, primarily from the steam condensate.  Water was collected, sampled, and then disposed of, 20 

typically to the Treated Effluent Disposal Facility.  Following deactivation of the steam system, there is 21 

very little water generated.  Pool Cell 11 is dry and contains the resin column for the pool cell ion 22 

exchange system. 23 

All pool cells are constructed of reinforced structural concrete with stainless steel liners.  The pool cell 24 

liners are constructed of 16-gauge type 304 stainless steel on the sides of the pool cells, while the flooring 25 

is constructed of 14-gauge type 304 stainless steel.  The pool cell walls are ~30 cm (12 in.) thick, while 26 

the pool cell floors are ~53 cm (21 in.) thick (with the exception of Pool Cell 12, which is ~46 cm [18 in.] 27 

thick).  Pool Cell 12 runs along the east end of Pool Cells 1 through 11 and contains a cask pit located at 28 

the southern end of the pool.  The pool cell pipe tunnel runs along the west side of Pool Cells 1 through 29 

11 and the north side of Pool Cells 11 and 12.  Table C-1 provides dimensions of pool cells, cask pit, and 30 

pipe trench, and pipe tunnel.  31 

 32 

Table C-1  Pool Cells Dimensions 

Area Width  
m (ft) 

Length  
m (ft) 

Depth  
m (ft) 

Pool Cell 1 2.7 (8.8) 6.6 (21.8) 5.5 (18) 

Pool Cell 2-11 1.3 (4.4) 6.6 (21.8) 5.5 (18) 

Pool Cell 12 0.9 (3) 19.8 (64.9) 4.7 (15.5) 

Cask Pit 1.3 (4.4) 2.3 (7.4) 5.5 (18) 

Pipe Trench (west side) 2.3 (7.5) 21.8 (71.5) 1.5 (5) 

Pipe Trench (north side)*  8.153 (26.75) 1.09 (3.58) 1.5 (5) 

Pipe Tunnel (west side) 2.3 (7.5) 21.8 (71.5) 3.734 (12.25) 

Pipe Tunnel (north side)* 8.153 (26.75) 1.09 (3.58) 3.734 (12.25) 

*The north side includes a section that is ~0.9 m (3 ft) wide by 1.32 m (4.33 ft) long. 
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The ~0.3 m (1 ft) thick pipe tunnel ceiling is the floor of the pool cell pump trench, which contains the 1 

pool cell circulation pumps.  All dimensions of the pump trench are the same as the pipe tunnel except for 2 

the depth, which is 1.5 m (5.0 ft).  The top of the pool cell pump trench is the floor of the pool cell area. 3 

There are three personnel access doors that are ~0.9 by 2 m (3 by 7 ft) in the pool cell area.  There is an 4 

access door located on the east wall that leads to the operating gallery through an airlock.  Another access 5 

door is located on the south wall and leads to the truckport.  The final access door is located in the 6 

northeastern corner of the pool cell area and leads to the outside.  This access door is normally kept closed 7 

for ventilation control; however, the door can be opened in the event of an emergency to provide for 8 

passive ventilation of the pool cell area.  Outside this door is a caged entrance, kept locked to prevent 9 

unauthorized entry. 10 

 Pool Cell Transfer Ports and Piping 11 

Transfer Ports 12 

Transfer ports (i.e., manually operated ball valves) connect Pool Cells 1 through 11 to Pool Cell 12 and 13 

are used to transfer capsules or water between the pool cells.  Each transfer port is located ~0.9 m (3 ft) 14 

above the pool cell floor and contains a manual indicator which displays the valve position (open versus 15 

closed). 16 

Pool Cell Circulation Lines 17 

Each pool cell has a stainless steel circulation line ~7.6 cm (3.0 in.) in diameter that extends horizontally 18 

from the pool cell distribution header through the pool cell liner and wall into the pipe tunnel before 19 

curving upward.  The line then extends vertically through the pipe tunnel ceiling where it connects to the 20 

pool cell heat exchanger.  A simplified schematic of the pool cell circulation lines is shown in Figure C-7. 21 

Pool Cell Drain Lines 22 

Approximately 1 cm (0.5 in.) above each pool cell floor, there is an abandoned stainless steel drain line 23 

~5 cm (2 in.) in diameter.  Each pipe runs through the pool cell liner and wall into the pipe tunnel before 24 

curving upward and extending vertically where it embeds in the pipe tunnel ceiling.  A simplified 25 

schematic of the pool cell drain lines is shown in Figure C-7. 26 

Pool Cell 12 Fill Pipe 27 

A schedule 40 painted carbon steel fill pipe extends from Pool Cell 12 through the metal cover plate 28 

located on the north end of Pool Cell 12 and through the north wall of the pool cell area just west of the 29 

personnel access door.  The fill pipe is ~6.4 cm (2.5 in.) in diameter and has a total length of less than 2 m 30 

(7 ft) long.  There are no plugs or valves associated with the fill pipe except for the dust cap, which covers 31 

the standard fire hose connection on the outside end of the pipe. 32 










































